A general equation for the estimation of thermodynamic excess properties of multicomponent systems from observed excess properties of the various binary combinations of the components has been developed
INTRODUCTION
Many design problems in the chemical industry require reasonable estimates of the thermodynamic excess properties of multicomponent systems. Since experimental measurements of these properties become progressively more difficult and time-consuming with each ad+ ditional component beyond binary mixtures, there has been considerable interest in developing equations for estimating the properties of multicomponent systems from the measured properties of the various binary combinations of the components. Also, when the properties of multicomponent systems are measured, these properties are normally reported in parameterized form as the excess over that predicted by combination of the properties of the binary systems through some equation which reduces to a description of each binary for the appropriate case. Most of the combinatorial equations which have been suggested require a specific form for parameterization of the properties of the binary systems. This presents no problem for the producer of this information, since binary data are normally generated as part of the multicomponent investigation, and may be parameterized in any convenient form. The user of this information, however, is often faced with several problems. In gathering the published data for binary systems, he often finds that the data has been presented in the form of parameters for different equations-perhaps as Redlich-Kister coefficients for one binary system, Wilson coefficients for another, van Laar constants for another, etc.-thus requiring reparameterization in the appropriate form for the combinatorial equation. In those few cases in which the properties of the multicomponent system have been reported, the user is forced to use this information in the specific form in which it was reported. Since these calculations are normally computerized, the user may require several different programs for the various forms in which the data may be presented, and new programs will be required each time a new descriptive equation is introduced.
We present here a predictive equation for the thermodynamic excess properties of multicomponent systems, based on the properties of the contributing binary systems, which is independent of the manner in which the binary data is presented. The same combinatorial form may be used for all excess thermodynamic properties (free energy, enthalpy, heat capacity, volume, etc.) and the calculation is easily computerized for integral and differential properties such as activity coefficients and partial molar excess enthalpies. The various equations by which binary data may be represented are attached as subroutines to
